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TO THE + 

, - Ba y © 

READER: 
Beloved Reader, 


Kee Lord who 54 4 God of Knowledge, and | 
in whom are hid all Treaſures of Wiſdom 
and Knowledge, hath detlared in bis Word, Ifa. 
17.9. That there ſhall be no hurting norde. 
ſtroying in all his holy Mountain, for the know- 
ledge of the Lord ſhall cquer the Earth, as the 
Waters cover the Seca; which though it be 
( dowbtleſs ) principally meant of ſmch 4 ſaving 
kmowleage of him as leads men into a conformity ta 
his Will ( ſeeing they that ſay, They know him, 
and” keep not his Commandments, are Lyars, 
1 fohn 2. 4. ) and Sonsof Belial, though Priefts 
are {ai not to know the Loyd,1 Sam.2.12.and they 
that handie the Law, er. 2.8. - 

Tet, being ſpoken indefinitely, it dath not ex-/ 


TheEpiſtle to the Reader. 


nite Wiſdom hath reſerved” muchof it to be com- 


leage of the Load-flones to direft in N avig ation ? 
and how little hath the World rendred to the Lord, 
according to that benefit received: but rather it 
hath heen abi byt00 mgny 45 'a means to further 
Pyracy and Mar. | _- 

& How hath the Lord incited many eminent Per- 


Knowleas04nv15 ow-Ags-, aud bath ſucceeded, 
their endeavours in producing ſome worthy things; 
bat their Speculations have been elevated according 
fo their, Educations to more ſublime Orbei, over- 
tooking this inferior Orb, whence more profitable 
things, ' arti Toſs cnrions, may; by improving of ra- 
rronal Maxim be deduced to x greater advantage 
rothe World, which once being advanced to « bigh- 
&r Orb, eſpecially nigh to the Tranſcendent Lumi 
ngr) therein, may by the Beams derived therefrom 
be renaved more conſpicuons to the whole World in 
their rirtular motion thereabout : ag inthat admi- 
rable Comet: lately did appear which being but mean 
i appearance, inreſpett of itr own quality ; yet by 
reaſonof its' vicinity tothe Sun, was made ſplendid 
to no (wall admiration, who then ſhould deſpiſe the 
day of fmail things : Behold how great a matter a 
"a fire kindleth. This ſpark, of an increaft of 


ſens to the ſearch after an increaſe of Nat | 
im 


i” 4 Science that hath been accounted of | 


clude natural knowledge, which the Lord in his in- | 


municated to the World Fortht follfilling of his gra- | 
cious promiſe, Of how faty & Date « the know- | 


___ — 
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The Epiftle to the Reader. 


| fo Bttle uſe ( as the Author mentioned in the be-| 
* | ginning of the Treatiſe following doth -wrire ) may 
| inflame others, to that ſo divine avidl'e: 
knowledge ( as he writes of the Rules of Algebra, 
then which he ſaith henever ſaw any thing amony ft 
the Mathematical Arts, more excellent ava ele> 
gant; and poſſibly that which hath veMaved Arith=' 
| Metical Progreſſion more nſeful and extratting of 
Cabick Root more eaſie, may have ſome tendency 
towards the illuſtrating and facilitating of "the 
other alfo, the knowledge of Square and Cabich 
Root conducing thereto) for my own particulay F 
| never read any thing of that nature, but what i 
hinted at in the foreſaid Author, mentioxed in tha 
Clofe of this ſmall Traft; he writes ws Page 45, 
of bis Book of Arithmetick, that he before all 
ethers had improved the Rule of Falſhood to reſolve 
many Queſtions of the firſt, ſecond, third, and 
fourth Rules of Algebra, which another writ was 
impoſſible todo; and this to be effefted by Multi 
plying into Squares and Cubes, and higher Degrees, 
ar alſo by extratting of all ſorts of Roots 3 ſo mas/ 
7 I ſafely affirm, that what I offer was never 
before ſhewed, Vit. ſo great 4 wſe of Arithmets* 
cal Progreſſion, the depth whereof I poſſibly ao not 
under ftan 
As alſo I may further ſay, that none hath bid ſo 
fatr for a probable interpretation of that myſlical 
wamber 666 before me. 
From the conſideration whereof, a light to thay 
A 4 ae 


The Epiſtle to the Reader. | 
Sdvarcement of knowledge in Arithmetical P: ogref* | 
— firſt ariſe ; for finding firſt the Digit6 to | 
4 total of Roots: it put me upon [earch after 6 6 | 
and finding that the like , I was lead to anen- | 
&fter 666, and found that tobe a Total alſo, | 
6666 &« wot /0. : 
Which 3 degrees of fixes, though they agree in 
being Totals of Roots, yet the two leſſer Totals 
differ in form from the greateſt 666; and each is | 
4 very imperfett namber, with reſpeft to Squares | 
and Cubes, which are of all men acknowledged to | 
be very perfelt and Stable, having a firm Baſis or | 
Foundation to each of thers, as inthis ſmall Trea- |, 
tiſe will appear, and of how great uſe the Digit 6 
& in the Cube numbers, on various conſiderations. 
The knowledge of theſe things being of general 
Concernment to the World,. and imparteth freely 
have received it : I fogll not fo far diſtruſt its ac- 
ceptance with the Reader . of greateſt Accompt, as 
to make an Apology for the ſame ;, or for any defett 
iu exhibiting the ſame in no more eloquent expreſ- 
| flons,, matters of this concern not ſo much requiring 
elaborate expreſſion, as Plains in Demonſtration. 
'.. Joreaver, Hereby I [i nifie to the World, that 
& I offer this thereto for the increaſe of knowleage 
'Therein, ſo I deſign the ſeconding of it with the im- 
provement { have experienced of another Art toa 
more Univerſal Good to all both rich and poor, 
viz. An Appendix to Z4{arkham's Art of Fowl- 
ing, ready tor the Preſs a year ſince. 


'added will be even, aud the number muſt be 
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ROGRESSION 


Arithmetical Progreſlion. 


Common uſe of Progreſſion Arithmetical. 


NE Author treating of Progreſſion Arith- 

() metical ( whoſe name is inſerted in the 

cloſe of this Book) page 20. writes 

'that he knew no uſe of it: But a compendious 
Addition, and no other ( that I know of ) af- 
(ſigns it to any other end, but to ſum up Roots 
or Numbers in the cnſuing way 3 as to ſumup 

11,2, 3,445, 6, 7, 8. 9, 10. add alwaies the firſt 
and laſt ſums together, which here make 11. and 
'then divide by 5 (the half number of places, 
and it gives 55 total tothe ten firſt Roots, &c. 
| but if the number of places be odd, as 1, 2, 3, 
445, 6,7, $,9. then the firſt and laſt numbers 


me- 


| (2) 
| mediated, and product multiplied by all the 
| Places: as here gand 1 make 10, which equal- 
ly partedis 5, and that multiplied by g, is 45 
total to the firſt 9 Roots. be 

Now whether the Progreſſion beginat a Unite 
or no, or whether they ſuccced by more than 


ONE, 45S 1, 3,5, 7, 9, 11. Or 3,6,9, 12,15. and , 


the like equal differences : the way of ſum- 

mins up, is ſtil] the ſame as before. Now be- 

fore I procecd to ſhew other uſes of - it, which 

are various, I ſhall briefly mind what is remar- 

kable in this known way of Progreſſion, not ob- 
ſerved inany Author that I have ſeen. 


Cf framing Squares by Progreſſion Arithmetical. 


Firſt, As Progreſſion by Unites'from a Unite 
makes a total: ſo Progrefſion from a Unite in 
odd numbers each makes a Square, ſo 1,3, make 
| four ſquareto2 and 1, 3,5, make 9g, the next. 
| Square, and {oon 3 and Progreſſion from 2 or 
by 2 in even numbers, gives the Square and 
Root United, half of which is alwaies the total : 
ſo 2, 4,6, $''12, 14, 16, 18, 20, give 110, and 9 
ſuch Propreſſions gives go, Which is 81, and g, 
the ocher 100 Square and 10 Root. 


of 


of framing Cnbes by Progreſſion ; and ſome Hints 


(3) 


of Extratting higher Roots, ſee more p. 13. 


Now a further uſe of this known way of Pro- 
greſſion ( unobſerved ) is to conſtitute Cubes, 
which uſually. are framed by Progreſſion Geo- 
metrical, which is a grocer by doubting, 
trebling, or the like of any number, as 2, 4, 8. 
3,9, 27. 4, 16, 64, &c. which would be ob- 
ſcrved by any that ſhall attempt the — 
the Extraction of - higher Roots than Square an 
Cubick: which] am ignorant of the ule of and 
Skill in, having never (cen any thing leading 
thereto, but fome fragments of a Book in Quar- 
to, ſtyled, Maſterſons Arithmetich; in which 
was a Progreſſion. by prodigious numbers to 
Zenze Cube ſur ſolid. 

. As alſo I have ſeen ſome more than ordinarily 
uſe of it hinted at in the Author mentioned in 
the cloſe, viz. to reſolve ſome ſublime Queſti- 
ons pertaining £0 the Rule of 4/gebra.c'Frmgngx 


How to frame Cubes by Arithmetical Progreſſion, 


By the ordinary Rule of Falſhood, which I 
ſhall ground a Petition from in the cloſe, to thoſe 
that have higher attainments to make the know- 
ledge thereof more common, if ic be more uſe- 
ful. But now to maniteſt how the ſame thing 
is effeCted by Progreſſion Arithmetical, which is 

: DIO « 


(4) 


produc Geometrical, 'as before, it is ns 
otherwiſe defore ; only the Root given muſt be 
the firſt Progreſſion, and alſo the number of 
Places, as if the firſt be 105 then. forcaſe in the 
work, ſay 1 ten, 3 tens, 5 tens, and ſo proceed 
ro places, itbrings to x9, which multiplied by 
IO, gives 190, to which thee firſt 10 being added 
makes 200, which multiplied by'5 makes r0qc 
Cube to 10, andſo in any other even or odd as 
before. 27 | 
There is alſo a way to frame Cubes by Pro- 
vreſſion Arithmetical froma unite, but the know- 
ledge of it requires skill in extracting {quare 
Root, and-therefore it is reterred to another 
pace m this Book. 
' Before | proceed to hold out other neceſſary 
uſes of Progreſſion Arithmetical, it is requiſite 
for thofe that are ignorant to define what a Cube 
IS. | 
What a Cabe ts. 

" Nowa Cubeis a Body whoſe 3 dimenſions of 
length, breadth, and height are exactly equal ; 
it hath 6 Superficies, and 8 Angles, andisfitly 
rs by a Dice, whence the Proverbs 
arffing, As firm and as ſquare as a Dice, denote 
a Cube tobea perfect number, and an emblem 
of fincere Chriſtians, for it is conſtitnted vl of 
_Tquares : Now look how many unitesthCfquare 

contains, ſo many ſquares doth every Cube 
r2ontain ; for inftance, | 


} 


n— 
. 


' fayby the backerRule.ot 3 if 12 inches board 


gives 18 inches in length to a foot of board 


(5) 
As 12 times 12 make 144 its ſquare, {0 12 
times 144 make 1728 Cube to 12 Root. 
How te Meaſvre Board. 

. A Board every way 12 inches isfuch a ſquare, 
and 12 ſuch ſquares inch'thick, are a footof 
Timber, and 144 is the Standard to meaſure 
boards by, as alſo 1728 is the fame for Timber, 


in breadth give. a foot or 12 inches inlength, 
what will 8 inches in breadth give: now 1n this 
Rule, the two firſt numbers being to be multi. 
plied together, the dividend will be alwaies 144, 
and the laſt ſum the diviſer, which here being 8, 


whoſe breadth is but $ inches. 
How to meaſure Timber. . 

So 1728 will alwaics be the dividend whe 
any ſ{quare of Timber is required, to know how 
much thereof makcs a foot in length. 

AsSif 144 {quare give 12 inches in length to a 
foot, what will 72 give? that is$ inches one 
ſide, 9 the other; divide 1728 by72, andit 
gives 24 inches or 2 foot, and this manifeſts 
how neceſſary the knowledge of Cube num- 
bers is. 

Dignity of Cubes. 

But beſides the neceſſity thereof, this figure of 
a. Cube hath a great dignity, in it, being cho 
ſen by the Lord, to be typical of Chriſt and hi 
Church; he pretcribed his incenſc Altar, to beir 


a 


(6) 
« Cubical form it confiſted of *two Identick 
Cubes united in height, Exod. 30. 1. his Holy 
. Oracle wherein ke choſe roplace his name and 
dwell, was of a Cubick figure, 720 Cubits in 
length, 20 Cubits in breadth, and 20 Cubits i in 
—_— I Ks _ 6, 20. 
=> ypeot tus GolpghChurch Gu bech cho. 
mnelage fo dcfued Err ene 
ever, Pſal. 132, 13,14. 68..16.-Zoph. _ 
And alſo a Typeof every true believing Cie 
ſtian, 1 Cor.G 19.2 Cor.6.1C. Eph. 2:21. 1 Per.2. 5. 
Theſe ewo laſt Scriptures ſpeak clearly God's 
way of Building his Church. Now to the Law 
and to the Teſtimony, if they ſpeak not accord- 
ing to this Word; ſee the reafon, 7/. 8. 20. 
Further, asthe Lord dignified this Form to be 
a Type of his Church : ſo {ce it deſcribed in this 
form by him that had the Teſtimony of Jefus, 
Rev. 21. 16. the length and breadchand height 
thereof was equal. 
See the Houſe which he that was _— of 
more glory than Moſes hath built, Heb. 3. 3,6. 
Meaſure the pattern, bur firſt ſee wharis re- 
quircd, Ez. 43: 11. then meaſure with itthe 
W orſhippersin it, Rev- 11. 1. it is to bedone 
by a Recd there,” and rhar a Golden one, by 
which the meaſure cubical is produced, Rev. 21- 
x5. And behokd this is the Law of the Houſe, 
Exch. 43. 12, Holineſs becomech the Houſe of 
oe for ever, but God dwelleth not in Temples 


bd wf 4." G 2” 


_- : HP 
Now the Lord having in theſe and many 
more Scriptures, . deſcribed his. true Church and 
People, ang the way of huilding this Taberna- 
cleof Dawg, by taking ovt of the Gentiles, a 
People to his Name (it is Gods handiwork, 7{4- 
29. 22,23. 60.21. GI. I, 2, 3,4 , 
= Ins SAT HT 
xv Ub 24 OW" TO pn 
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Of 666; 

But to rcturn to our matter as a cubical figure, 
ily ſignificth a true Church and Chriſtian : So 
as all agree thc falſe Church and Chriſtian is ſer 
out in that myſtical number 666, which is the 
firſt total of Roots that is preſented to us in ſuch 
a unity of digits. tens and hundreds, and in 
ſhew of perfection, as Bernard on the Revelati- 
@n2, pag. 240. obſerves and recites funixs to do 
the like. 

Further he ſaith, Pope Boriface the Eighth, 
ſpeaketh of 6 as a perfect number digeſting his 
decretals into 6 Volums which he calleth a pex- 
fect Volume containing ( as the Popeſaith ) 
a pertect platform for the Government of af- 
fairs, and a perfect Diſcipline for the Rule of 
good manners. Thug we ſce, faith Berzard, the © 
high accomprt the Pope makes of this number of 
ix, and deſcanteth farther on the falfe Church 
effcring in Gcgrees, yet agreeing ia uni» 


| ) 
ty to the Pope, and as perfect Decretals; 


Of 666 being imperfef# in every degree. 

And further x Fo po of 6 is dong but 
half of God's number, which is 12, and the 
number of his Apoſtles, whence he concludes 
the falſe Church to be but half 'Apoſtolick, half 

an 5 d 
te me if NEART V 
mit a1 havetPÞarthinted, wg > 
haii a Root, and half a ſquare rs 
falleth very much ſhort of a true ſquare in its 
Superhicies, and ſo is every Digit and degree 
therein 6-66, ' and 866 each of them carrying 
ſuch a proportion to a true ſquare ; moreover 
666 is but half a Cube, andyhalf a unite over 3 
an the total to that CubeY'of which it is half, is 
66,t0 11. whoſe Cubeis 13 31, and 666 <oubled 
BIVES 1332. 

Befides it wants 10 of a juſt ſquare, which is 
676 ſquare to 26, and ſo hath no perfect ſquare 
Root; I leave every one to infer hence what 
they pleaſc, and ſhall note turcher how that to- 
tals, ſquares, roots, all ariſe from 1, butpro- 
cecd in a different form. Totals in a very im- 
perfect form, even totals in one form, odd to- 
als in anothers ; but Squares and Cubes proceed 
Salwaies alike oe and Cuves above what 


= it may be on total or univerſality of numbers. 
"TP ford og 4 Y 
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" yards; the ncxt 35 foot will lic firmly on that 


( being firn)a cubical aſcent may be ad /ibitem, it 


(9) 

The firſt is 10 tot root, the laſt 6 to 
to 3 root, 615 oat io outrd of Fora, wt 

Other uſe of Progreſſion Arithmetical. 

But after ſolonga digreſſion, Ircturn to ſhew 
greater uſe of Progreſſion Arithmetical 3 to con 
ccive; whereof, ſuppoic the order reverſed, as 
the laſt to'the loweſt, and the number of Digits 


. A 
in the root to be ſo many foot, as 36 foot or 12 


being 6 inches narrower on cach ſide, and ſo 
forward upward to one; at top it ariſcth 

666 foot, that is, 222 yards in height, and fo 
hereby athered from how narrow a foundation 


ſheweth the whole contents of 

ſuch cubical Pyramid ( ſ\up- Howto ſem up 
poſed to be ſolid ) by multi- ay »nmber of 
plying the total in itſelf; ſo Cubes. 
666 multipliegby 666, gives 

the contents of 36, firſt progreſſive Cubes. 

How therefore to findout difference of Cubes. 

A farther uſe of Progreſſion Arithmetica), is, 
that thereby any that hath $kill in Multiplication 
and Progrefſion, though he know not what a 
Cube or ſquare is, may eaſily come to know 
what the difference of any Cube is from its next 
precedent or ſubſequent Cube, for it is no more 
but to ſearch for the total and multiply it by 6, 
and there. are ſo many unites betwixt : exclud- 
ing each Cube, elſe if you take one Cube out 


(10) 
of another , there will be a Unite more. 

So it being required to know the difference of 
the Cuberto 20, from the Cube to 21, feek al. 
waes the total co the firſt, which is here 2 10, 
that multiplied by 6 makes 1260, now take Booo 
Cube to 20 out of 9261, it leaves 1261, and 
every laft Cube containsthe differences ot all pre- 
ccding Cnbes ſo deduRted. 

Progreſſiun by 6. 
The Progreſſion by 6 is all one in event with 
the total multiplicd by 6, and fo is 3 times the 
ſquare, and 3 times the root united : for 3 times 
409 ſquare to 20, and 3 times 20 make 1260, 
How to find 0t any ſum of totals of Roots. 

In the next place 1 ſhall evidence how any 
progreſſive ſum of totals of Roots may be found 
out : asſuppoſe it be required to give the num- 
ber of 35 totals of Roots. 

[n this ana the like caſe,ever take the next fol- 
lowing root and multiply into a Cube, then de. 
dud the root, and divide the reſidue by 6 : fo 
$6 muitiplied into"a Cube makes 46656, ard 
36 raken out it is 45620, which divided by 6 
gives 777 Otocal of toralstn 35 root the laſt to- 
tal is 630, and that doabled makes 1260: fo 
here are 3 remarkable numbers near each other 
556, a total 1260 a ſquare and root united, and 
7770 4 total of totals to 35 root. 

How m.am times a total ts included inits Cube. 


Moreover, any total of roots is included as 


(11) 
many more times in its Cube, as its next prece- 
dentrootis, and leavesitsroot asa remainder z 
{o divide 46656 by 70, its double foregoing 
root, itleaves 36 reinaidcr, and gives YN. 

How to find ont any total of ever ©» 046 SqHares 

Now to manifeſt ſome uſe of this Progre{:0n, 
\ hereby is fourd the number of all even Squares, 
or of all odd Squares : for as 1540 is total of to- 
tals to 20 root, (© alſo it is total of the firſt 10 
even Squares, and 1330 total of totals, to xg 
root is total to the firſt 10 odd Squares, both 
which united make the pertect ſum of the 20 
firſt Squares, but thereis a little readier way to 
know. the ſum of any number of Squares which 
will enſue inthe next Page. 

A way of finding any number of Squares. 
So that as 2 totals of roots next each other, 
alwaics make a Square, ſo 2 totals of ſuch to- 
tal makes the ſum of all Squares. 
| Moreover, divide any total of totals toan 
| even root, and it will give the ſum of all Squares, 
' to halt ſo many roots; ſo divide 1540 by 4, it 
| gives 385, which is total to the firſt 10 Squares 
o that 4 times the ſtim of all Squares, is totalof 

rotals to a root as big again as itsown; ſo 4 
times 1 the firſt Square jstotabof totals, to 2 
the ſecond root, and 4 times 5 the 2 firſt Squares, 
makes 20 total of totals to 4 root, &c. | 

What proportion 4 total 5s of 4 Square: 
Again obſerve, that as every total is 


AER. 


(12) 
* of half a root and half a Square ſo every totalof 
totals confiſts of halt the ſum of all Squares, and 
; of half the torals : 'ſo 2879 total of 20 Squares, 
being middlcd is 1435 and half 210 1s 10y, 
which added make 1540. 
Again, '6 times the rotal of totals alwaies 
Makes tte Cube to the root following,. all but 
' its root, ſo6times 1540 makes 9240, 21 wants. 
' Further having any ſum of .odd totals, toany 
' even root as 1540, to find out which are the 
even totals, or whichodd. 
Firſt, Mediate the fame itis 770 now to even 
totals ; look the ſum of half ſo many roots which 
'is 55 Which added to770, make 825, or take 
55 out of 770, it gives 715.' Et Sem. 
Small eaſe ts Extrafling Root Square. 
All the eaſe that I can offer to the-extraQting 
* of root Square, is, that if it be aneven ſquate 
it may be givided by 4, and the product will 
' ſhew half its root : if again by 4 2 quarter, if 
© apain by 4half a quarter. Bot every odd ſquare 
' will be divided but once by 4, and gives the 
* whole Square and root to its half root : or which 
-is all one, it gives the ſquare to its half Ro 
*with , ſo 361 ſquare to 19 divided b HO R 
=which is 81, and 9 ex ſquareto 9]. 
The read: eff way to find any number of Squares. 
Now-the readieft -way to find the ſum of all 
 ſquntesis as tolloweth : 


4 


i* If cheſum of the 10 firſt ſquares be required, 


a a. as. ae... oe. I 


(13) 
f multiply: xo unto a Square, it is 100, And 
again, 100 by 10 is 1000, then join the Cube 
and Square and Total : ., it makes 2155, which 
® | divideby 3,andit gives 385 total to 10 Squares. 
: ſo for 20 join 800g the Cube 400 that Square, 
and 210 the total it makes $610, and divided by 
; gives 2870total to 20 Squarcs. 
ome uſe of the knowledge of the total of Squares. 
Now to demonſtrate ſome uſe of finding out 
4 ' the ſumoof all Squares; imagin the laſt Square 
at bottom, and then cach preceding lying on 
1 | each other to one Squareat top it ſheweth the 
' contents of any ſuch Square mount, but the 
| Rteps arebutnarrow : but the ſum of all even or 
odd gives broader ſteps, and bur half the aſcent. 
T he uſual wa) to extratt root Square. 
Before any further proceeding can well be, it 
is requiſite to hold torth the uſual way to ex- 
tract Root Square: prick the laſt Figure toward 
the right hand, @nd-and fo every other figure, 
and look how many pricks ſhall be ſo many di- 
Sits, doth the root conſiſt of as in 144 it conſiſts 
of 2, now take out alwaies the greateſt Square 
under the laſt prickwhich is but 1 in this 3 and ſet 
it in-the quotieut, then double it, 
having firſt deducted one, and ſee 744 ( 1 
how oft it is , contained in the next Figure, 
F whici is twice ſet down 2 24# ( 12.) then take 
1c out of 4 twice, and nothing remains; laſtly, 
you mult multiply the laſt Figure found again 


mn, a 7 UA 
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(14) 
into n Square, and-{Þ 2 times 2takes out al: fo 
in 1296 the biggeſt ſ{quarein 12s 9, the Root 
of whichis 3 : fet 3 in thequotient, 2 _ 
and take 9 out of 12, and 3 re- F#xg6 ( 3 
Mains, then double 3 itis 6, then 
ſce how many times 64s in 39 X77 
which is ſix ; now take out 36, and #296 ( 36 
6 remains, and multiply 6 again 
to a ſquare, andit takes outalfl: 5 
So in this Square : 9 1s the biggeſt 7rY9025 (34 
Square in 11, ſet 3 inthe quotient, than double 
that 3 itis 6, then ſeehow many timesis in 29, 
it is contained 4 times, then ſay 4 times 6 is 24 3 
tak? 24 out of 29 remains 5025, ont of 
which the Square of &-muſt be taken, whieh is 
46, which taken out of 5025. and it leaves 
74x5, then again double the 2 Figures in thc 
quotient, viz, 34 makes 68; now {ct 68 under 
WT, it is contained 5 times 1n it, and leaves 25 
which the Square of 5 ta keth out, and ſo 345 is 
the root to 119025. 
How to value any Fraflion remainins in 
Root Square. 

If you Extract the Root of any Square and a 
Fraction remain, thatis the numerator, and the 
root doubled muſt bethe denominator to #. 

To know difference of Squares. | 

If any would know how much any Square of 
any Root differs from its next precedent Square 
or Subſequent :- as how much the Square of 


666 differs from the Square of 667 roots : in thi 
and thelike Queſtions do but add both roots tc 
gether, and that is the juſt difference, viz. 1333 
To know how many Roots are tuclnded 
in any Total. 

And if you would know how many Roc 
are included in any total of numbers, as in 665 
double the total and ther take the Square 
and if it be an even total, the quotient and re 
mainder will be both alike, as in this 666 dou 
bled makes. 1332 the Root Squxe of which i 
36, and fo alſo the remainder 36; ſoin any 
number taken promiſcuouſly as 648 double j 
makes 1296 whoſe ſquare Root being 36 and nc 
thing remaining, ſheweth that it is total toon 
Root leſs, iz. 35 whoſe total itis 630, ane 
doubled 1260. If any Fraction” do remain, yi 
is ſo many Unites towards the next total, 


Some fmall eaſe in Multiplying i.zt0 Squares. 

As to eaſe in Multiplying into Squares, if i 
be to be multiplied by .'., and a whole numbe 
as4', by 4! and thelike to the whole numbe 
Multiplied into it (elf, ever add the whole roc 
as to1Gaddgq, ſoit is 207; if by 4". add ha 
the root it makes 1$ zif by 4 to 16 add the roc 
and half, ſo it makes 22. 


How to Multiply Snto one leſs than a jaft Square 
Now if you would mukiply a Root into 
x 


_—— uu a en ity Squar 


wiedels, which miay be'of great ufe 
Searching out the Diagonal Line, that is, the 
Line leading from one corner of a Square to ano- 
her over-thwart, which ever makes a Square as 
big again as the ſides do. In this caſethe exacteſt 
way in-great Square is tedious ;. to inflance in a 
{mall number, 12 times 12 makes 144,now 144 
doubled is 288, and that is one leſs than a juſt 
quare, for 17 times 17 makes 289, therefore 
IG 1s the biggeſt whole Root, and 16 times 16 
makes but 286; now the FraQtion to be added 
Is 33 one above doubleto the Root, and 34 the 
denominatorwhich i is the next Root doubled; 
but tor to {ave that labour, evermore the double 
Root added will compicar the ſum, and the nu- 
ncrator will be bur one to the denominator 
(h56 in that cited initance. 


Hew to find out imperfect Cubes to the 
exatteſt imperfett Squares. 


Now-to procced to a Cube jt being a Root 
Multiplicd into a Square, and then that Square 
ultiplied by tic {aid Root. there are no more 
hole Cubes than there-are whole Roots ; as 
alſo there are no more whole Squares; but now 
uppoling every intervening number betwixt 
Square and Square, to be an imperfect Square 
with the leaſt Fraction imaginable; as 2 or 3 t0 
de a-5quare, Or 5, 6, 7, 8,0r 10,11,12,13,;14z 
SCC, 
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&c. if it berequired to know the Cube to each, 
being ſuppoſed to be a Cubick Square. Multi- 
ply the ſum given into a Cube and the Root 
Square of that Cubes the exacteſt Cube toit 3 
as if it be demanded what is the Cubeto 15, be- 
ing accompted 2 Cubick Square : 15 multi-. 
plied into a Cube, makes 3375, whoſe Square 
Root is 58--!., and that is Cube to 15 Square. 

This may more eaſily be conceived by ob- 
ſerving thoſe numbers that have perfect Squares 
inthem, as 64, 729, 4696, which arc Cubes to 
4, 9, 16, as the Squarc Root of each of theſe 
Cubes is a Root inits place; toinſtance : 

If the Square 4 be a Root,$ is the Cubes Root 
Square 3 it the Squareg be a Root, 271s Root 
Squareto 729; if 16 Square be a Root, 64 is 
the Square Root of 4096. Soif 10 Square be a 
Root, the Square Root of 1000, which is 3 1:39 
is its Cube, aud fo for the reſt. 

And for the preſenting this more obvious to 
mean capacities, as alſo for eaſein extracting 
Roots of pertect Cubes, a Table of 40 Roots 
Squares, and Cubes doth enſue, whereby any 
one that hathnoskill in the uſual way of extra 
cting Cubick Root by Diviſion may find out 
any Cubick Root, not exceeding 240, and en- 
larging the Table to 166 Cubes, may find any 
Root quickly not exceeding 1000. 


A 


Roots. Squares. Cubes. 


Rome , 4 © 


h—— 16 ——— 64 
ob hea 25 I25 


O— ZOn——_ 216 
am. anacel- . - 
$—— 64—- 512 
— d1I— 729 
] O——] OO--OO0O 
TI—1 1331 
12-——144 1728 
I3 169 2197 
I4——196 2744 
* a any | & 
I 6=—=256——4096 
kJ—289——4913 


15——3 24—— 583 2 
I9—=z361I——6559 
20 ——4O00———8000 


A TABLE of Squares. 


Roots. Squares. Cubes: 


21—— 44I— 9261 
22 484—10648 
23— 529—12167 


24— 576—13824 
25 625—15625 
26 67617576 


27— 729—19683 
28—— 784—2195: 
29—— 841—24339 
30= g00—27000 
3J1I—— 9651—29791 


| 32——1024—32768 
3 1059—35937 


34——1156—39304 
35 1225—42875 
36——1295—46656 
37—1369—50653 
38——1444—54872 


39 ——1521—59319 
}40 1 600-—04000 


Now 


ow 
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Now in this Table, as if 4 bea Root, 8 is 
the Root Square of its Cube: ſo if 5 be a 
Square, the Root Square of 125 is its Cube; 
and as every Square being a Root, its Cube is 
the Root Square of ſuch Cube as followeth in 
order if 9 Square be a Root, 27 is latentin 
729: So 10 as before being a Cubick Square, 
its Cube lies hid in 1009, and is its Root 
Cc. as it 36 be a Root, 216 is the Root 
Square of 46656 its Cube, and fo on edirn- 
finitum. _ 

Moreover, this Table will in $xt Cubes ſhew 
very near what is the Root of any Cube, whoſe 
Roots exceeds not 1000, for if 961 be a Root, 
22791 is the Root Square of its Cube; and if 
1024 be a Root, then 32768 is the Root Square 
of its Cube: \ 

But a Root of 3 Digitsis the greateſt Ex-' 
ample that I have ſeen nſedin 3 Authors. 


How to give a near gueſs to a Cubick, Roat. 


Now the way to come nighthe Root, is, the 
extracting of the Root Square of any as 
216 Root Square of 46656 being found t& bes 
Cube to 36; a Cubick Square ſheweth y6 to bs 
its Root exaCily: ſo 64000 its Root 
is 252, and a Fraction inthis caſe not to be ge- 
garded, 


(20) 

Now 252 falling in ,the Cube Table betwixe | 
eethe Cube of 6, and the Cube of 7 ſheweth | 
It tobe above 36 Root, and not 49, and by a 
little heedy-takingza gueſs, may be given pretty | 
night to the true Root, which ir, this is 40. 

And the extracting of Root Square is much 
eaſier than theextracting of the Cubick Root. 

Before I procced how to produce the certain 
Rootonly by Divikon, with the help of a Ta- 
blc, as aforeſaid. 


How to frame Cnbes by Arithmetical Progreſſion, 
beginning at a Unite. 


I ſhall perform what is before hinted at, how 
to-trame Cubes by Progeſſion Arithmetical, be- | 
Einning at a Unite: provided they be perfect 
Cubes ariſing from a whole Root. 

How each Cube is formed by Progreſſion 
Arithmetical, beginning at its Root, is ſhewed 
befare. 

Now (vo frame each Cubefrom a Unite, and 
ſo proceeding in odd numbers, or to reſolve 
any Cube- into ſuch Progreſſion, the Root. 
Square mult be ſought for, which is alwaies che 
numbeyof,places of the Progreſſion, and ſuch 
Root. doubled is the firſt and laſt Progreſhon 


conjgyned. 
To 


' fion, which 8 being doubled ſheweth the laſt 
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' To illuſtrate this in Cubesthat have perfect 
Square'Roots, as 64 itsSquare Root being 8, 
ſheweth that rhere are 8 places in that Progreſ- 


Progreſſion tobe 15, and the firſt is alwates 1 ; 
then 16 Multiplied by 4 3. half the places gives 
64 the Cube, as appear here following, 1, 3, 5, 
7,9, 11, 13,15. 

The next of that ſort is 729, whoſe Square 
Root is 27, Which doubled makes 54 : ſo 53 is 
thelaſt Progreſſion, and 1 the firſt, and 54 taken 
13 times and a half, or halt the number 54. is 27, 
and fo 27 by 27 gives 729 the Cube. 

As this holds in all Cubes that have pertect 
Ro >t Square : fo alſo doth it in all other Cubes, 
t ut Fractions will ariſe, and a little uſe will ſoon 
t ring toa readineſs in valuing thereof for the de- 
rominator, muſt alwaics be the Roat doubled. 

I need not repeat the manner thereof, but re- 
fer back to another place, 


Further eaſe in framing imperfeft Cubes. 


One thing more would be heed in framing 
of Cubes from impetfect Roots, as 4.*. by 4!, 
or 4! byit ſelf, or 4}. in likemanner for eaſe in 
the work reduccit to whole number : zs for 4* 
by 4: take 9 and multiplyit into a Cube, and 
then divide any Cube by 8, it alwaics produceth 
a Cube, whoſe Root as little again: ſo 729 by 8 


(22) 

Now for 4,', conſider doubled, it makes 8*, 
and that again double makes 17 whoſe Cube tis 
4913 3 now that divided by $ gives 614, that 
divided apain by $gives 7965, and a ſmall Fra- 
Ction ; cvery even Cubc divided by 8, gives the 
Cube to its juſt halt Root ; and every odd Cube 
( if its Root be firſt deduCtes, and ) it be di- 
vided by 8 it gives the Cube Square and Total to 
half the Root of its toregoing Qube.: ſo 926: 
Cube to 21, the Root taken outis 9240 that di- 
vidcd by 8151155 the Cube Square and Total to 
10 Root, and the like, 

Now though tne foregoing Table will lead to 


a near gueſs of a Cubick Root; yet it ſup- | 


poſcth one to be perfect inextracting of a Roct 


Square. 
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How the knowledge of extrafting Cubick Root may | 


be attained in az eaſier wa) with help of 4 T able. 


* But now I ſhall advance to hold forth how 
any one may attain to the knowledge of any 


Cubick Root exactly without skill to extract | 


Root Square or Cubick in the uſual afſyred way, 
and that ſooner than an Artiſt in the uſual way 
can perform the ſame. 

 Alwaics provided, that the Table aforeſaid 
will not ſerve to find out a Cubick Root that ex- 
cceds 240, but a Table of 156 Cubes will avail 


to find out any Root, not exceeding a thouſand, 
an 
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ail \tiag the 6 under, by only bearing 6 in 8 
1d, \mind, and the ſum alwaies remaining, 
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and fuch a Table any one that is verſed in Mulct- 
plication may toon compile. 

The way to find out the Cubick Root by the 
foregoing Table is only by Diviſion by the Di- 
£1 6. 


Another thing remarkable of the Digit 6. 
Before I demonſtrate the manner, take notice 


how remarkable this Digit isin all Cubes : fer 
| do but take out the Root of any Cube, and the 
| reſidue isa number of ſixes. And turther note, 
that every ſixth Cube cenſiſts of an equal ſum 
; of ſixes; and ſo every following Cubeis aug- 
| mented in its Root by 1, 2, 3,4,075, tillit 
| reach the next 6, and then reiterates that order 
| which vo other Digit doth, but only its halt che 
| Digit J- 


One Inſtance of eaſe in Cubes canfifting 
of Sixes only. 

Now to proceed to the manner of finding the 
; Cubick Root by the Table foregoing, or a larger 
compoſed Table of Cubes; I ſhall firſt ſhew 
;how it is @ffected in an evenſx fold Cube, as 
11728, divide this by 63 and apain, its 
\product by 6, and the off comeagain 1728 
by [1x, as in the Example; any may 288 
(ſoon learn to divide by 6 without ſete= 48 


(24) 
.now $ being the laſt Diviſion is a Cube whoſe 
Root is 2, which ſheweth that the Root of 1728 
is juſt 2ſixesor 12; and ſoit will frame in eve- 
ry.Cube that is framed of a Root, which hath 


an even number of ſixcs included therein, that is 
every ſixth Cube. 


Hew to find out the Root when the Cube doth 
not conſiſt of even Sixes. 


But now to ſhew the like in ſuch Cubes whoſe 
Roots are otherwiſe, as in the next Cube 2197 
firſt divide by 6 3 and note, the re- 
mainder as in this Example; then 2197 
after divide again by 6, not regard. 366 1: 
ing che Fraftion in the 2 next Di- 61 
viſions, if any be: fo you ſee the IO 
laft Diviſiongives 10, which being 
more than 8, and not ſo much as 27 ſheweth 
that che Cube of 8 included in 10 denotes the 
number of Sixes, to Which the remainder 
( here but a Unite) added makes x 3 the juſt 
Root to 2197, and ſo I ſhall demonſtrate by Ex- 
amples of the 4 next Cubs. 


th 


ple 


274 


2744 


457 2 
76 
12 So to 2 ſixes add 2it gives 14 for the: 
Root. 
3375 
5092 3 


93 
15 Still to12 addz it gives 15 Root 


,- 

682 

= 
18 Stilltor2 and 4 it gives 16 Root. 


4913 
818 5 
136 
22 Stilladd 5 to 12 the Root is 18. 


5832 
972 
I62 

27 


50 now it produceth a Cube whoſe Root be- 
in 3, ſhewerh the Root of 5832 tobe 3 ſxesor 
2 8, "and ſo all along. 


C How 
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How by view to ſeethe firſt and laft Digits of a 
Cubick Root. | 
Moreover, Any one unskilful in Extracting 
the Roots atorefaid; having learnt to be perfect 
in the knowjedge ot the firlt g Cubcs: So as to 
find out the firſt Digit, only by view with the 
like inſpection, may fee the laſt Digit either in 
any Cube of 2 or 3 Digits in its Rootfor 1,4, 5, 
6,9 in the Root, doalway terminate alike in 
the Cube, and $ Root alwaics ends in two, and 
2 Rootin$, alſo7 Rootin 3, andzin7 : So 
that computing in the Cubeg—{o: it 15 eaſily ob- 
ſcrved. 
And then in pe tect Cubes, ſo ſoon as the 
middle Digit is found in a Cube from 3 Digits 
in the Root, the whole is found our. 


The (ual and ſtill needful way of Extratting 

Cubick Root. 

But notwithſtandiug all theſe waies of caſe, 
of Extracting Cubick Root, the uſual way isne- 
ceffary when the Cubick Root is to be extracted 
out of an imperfect number, and therefore ] 
ſhall briefly demonſtrate the uſual manner of 
proceeding therein, in 2 Examples 3 Firſt, in 
1723 the Cube to12 Root, and the number of 
inches 112 foot of Timber. : 

+ Inths Example prick the firſt number over- 
head next to the right hand, and then leave ever 


A 4, a a... 


2 Digits betwixt, asin thus 1728, then ec whar 


by 2700itgives 43 ſet thac 


Cube is contained in the laſt prick 
which here is but 1: ſo ſet1in the 1728 ( 12 
quotient, as in Example then 
take 1 out of it, and there remains xo 100 
7728, then puta Cipherto1itis10, 3 3 
and multiply xo into a Squarcitis Zo 309 
100; ſetthem downas isdirected, 600 
then ſet under z tocack, and multi- 120 
ply by 3,fo it makes 3o 300, which $ 
300 1s the deviſorz then {ce how 
many times 300 is to be found in728 which is 
twice: ſoſet 2 in the quotient, .then take twice 
3oo, which is 600, and ſet i: down as above, 
then multiply 3o by the Square of 2, whichis 4, 
it makes 120 : ſet that down, then take the Cube 
of 2 which is $, ſo all makes 728, and 12 isthe 
Root to 1728; if the firſt Digit had been 2, 
then it ſhould be 20and 4oo, ana multiplied. b 
3, it hadbeen60o, and 3200, and ſoit ny 
in the other Digits following, 3, 4, 5, 6, 7, 8,9.. 
To inftancein another Cube 41063625, the 
biggeſt Cube Root under 14 
41 1s 3, ſet 3 in the quoti- 41063625 (34% 
eat, take out 3 Cubeitis 14; 14063625 
then add a Cipher it makes 39 goo 
30,and its ſquare goo ; Then 23 <2 
by 2700 divide the remain- 90 2700 
der from the firſt to the mid- 10800 
dle prick (whichis 14063 ) 1440 


Cz k: 


| 
| 


(28) __ 


by 3 above, then uuder write 4 times 27 


which makes 10800 3 then multiply go by 16- 


the Square of 4, and fetit under asabove, then 
add the Cube of 4, and it makes 12304, then 
take out of 14063625 the ſaid 12304, and there 
remains 1759625, then add a Cipher to 34 it 
makes 340, and its Square is 115 600, cach mul- 
tiplicd by 3 make 1020, 346800 ; now divide 
1759625 by 346800 it gives to be added to 34 
then multiply 346800 by Fu gives 1734000 
then mult:xo2oby 25 the {q;5 makes 25500 
And the Cube of 5 makes 125 
All which added makes 1759925 
and takes out all which ſheweth | 
41063625 to be a perfect Cube, and 345 
; £0 be its Root ; heedtully obſerve in dividing to 
take out not only the Diviſer, but the multipli- 
* Cate by the ſquare of the laſt Digit, and alſothe 
Cube as in thc above named iaftances may ap- 
- pear. h 
As touching the doubling of a Cube, I never 
ſaw but one Author which mentions it, which 
is in Lattin a ſmall Tract of 81 Oc«vs pages 


f 


# 


conceraivg Arithmetick,, his name 15 Gemma 


Friſins, and it was bound up 
It xKckerman . with Kekermar's. Mathema- 
that writes of it ticks.'- He mentions a miſte- 
Page 102. rious way that Plato directed 


tothe finding it out, but faith} ' 
” gherc was an calie-way to reſolveit © | 


4 


| included in any Root, ſo many times 3 as the 


. Root defective, as 8 Cube is 512; double 


"tical Arts, page 39- and there manifeſts his ine 


* vented by others. 


C 
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This I have obſerved of it, That a quarter of 
2 Root added to. a Root is the ſame biggeſt 
whole number of its Root, for as 4 Root 
Cubeis 64, o 5 gives 125 Cube, which wants 
3 of double 128; and ſo how many foursare 


Cube of theRoot is in Unites : ſo many is the 


1024. now 10 Cube wants 8 times 3, or 24. 
of double, and ſo forwardsz but the Root 
ſquare of the doubled Cube muſt needs bea 
leſs Cube, whoſe Cubick Squareis the Root ts 
the double Cube, as I have before menti- 
oned. 

The fore-named Author , Gemma Frizins 
manifeſts ſome ule of proceeding to Extract 
higher Roots to the reſolving of ſome Queſti- 
ons belonging to the Rule of Coſſa or Algeber, 
by the Rule of Falſhood int his 45, 59 pages, 
and hints farther of his deſign to ſhew the ex- 
tracting of ſuch Roots ( as Maſterſon's Book, 
mentions ) Page 57: 

As alſo of the Rule of Algeber's being a Di- 
vine Rule, page 64. then Which he never ſaw 
any thing more excellent amongſt the Mathema= 


tentions to publiſh a peculiar Tract of it ( D 
Favente) as alſo in page 64. unleſs he was pre 


hs 6 _ 
The Authert defve? 


Whether ever be made £ood by S prone ] never 
have enquired: but if be did, 1 ſuppoſe e it 15 lockt 
wp in the Lettin Tongue ps e of ſo great 
excelioncy, 1 hope exd de fire ſome bydy that bath at- 
taeinedto the knewledge thereof, will render 3 mare 
_— hand fed by thoſe that are ignorart of 
vhe Lattin Tongue, to advance to ggreater iucregſe 
of Qamvledgetherein. 


